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Abstract 



NEW MATERIALS quinoxaline derivative expressed by formula I [R<1> and R<2> are each H or halogen- 
R<3> is a (lower)alkyl which may have one or more proper substituent group; R<4> is (protected)carboxv A 
is O or S; Z is lower alkylene] and salt thereof. 

EXAMPLE:Ethyl 2-(3-benzyl-1 ,2-dihydro-2-thioxoquinoxaline-1 -yl)acetate. 

USE:The aimed derivative exhibits aldose reductase inhibiting activity and is effective e g to remedy for 
diabetes complication such as corneal wound heating defect, cataract, nervous disease cell membrane 
disease or renal disease. 

PREPARATIONS example, a compound expressed by formula II or salts thereof are reacted with a 
compound expressed by formula III (X is an eliminat ing group) or salt thereof to afford the compound 
expressed by formula I or as other method, a compound expressed by formula IV or salts are reacted with a 
thioxo group introducing agent to provide the compound expressed by formula I. 
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J: tffc-Cftfc L , <£*i"6. 

7 4 - i:ftt, n ^^tvtftfixf 
<7>jg&C5:l)TfctfiLT, 3-C4-7*o% 
-2-7^*D7xi^)-2,2-y> h * v 
7 a * > & > ( 8. 72 g ) £ # S • 

IR (-->) : 1750. 1210 era" 1 
NMR <CDC1 3 . S ) : 3.16 (2H.s). 3.35 (6H.s). 
3.70 (3H.s). 7.0-7.3 (3H.ra) 
(2) 3-C4-^d^-2-7;U^d7x- 



?$BHB8 63-301874 (9) 

(10) 3-(4-7*Dt-2-7/t*D^Vi/ 
A)-6-^oD-i ( 2- , ;tFo*y#t , J 
> - 2 - * > • 

IR : 1660. 1600. 1560. 1220. 680. 

720 cm" 1 

(11) 3-(4-t'7x;H/fJV)-l,2- 
op : 244-245'C 

IR <*?>-*) : 1665. 1660. 1610. 1600. 1560. 
1485 cm" 1 

NMR (CDClj. S ) : 4.32 (2H.s). 7.20-7.86 
(13H.o) 



A,)-2.2-*J/ h*'/7*Qlf* , /K>t* 
C 2. 18 g )fc*tf*KO0iO*>S*tt*«|*T 
70*C iz 70 ft Oil tote* i • JS&fcftHiTfc: 
tt|^a?fi^^ y 7* a tf^i-T-^t n - 

a*: - 2 - 7^*07x^/0 - 2-** 

£sr>M/f'*Cl.76g ) £ ft * . 
IR (**»-*) : 1740. 1260. 1055 cm" 1 
NMR (CDC1 3 . * ) 3.88 (3H.s). 4.15 (2H.s). 
7.09 (iH.t. J=9Hz). 7.15-7.4 (2H.m) 

(1) 2-7**o-4-a-Khixv(9|) l 
ftft^Vf 7**D*f *(25| ), 8<8.7g ) 
v ( 40aa )<7>jg£>&£;r-h*u- 
7-4>l20-C. 20B$ffiJJBft-r 2> . &*0ft. 
^^KQi^^C 75ofl ) t yxf^i-fiu(75 
nO*tf>JB*fc*fcfeC. SH4ti, «fc£ 

J:tf*T?*# UT 
£ © £L 2-7>U^o-4-^>^7/U*o 
x f- ^ h JU x v ( 5. 40 g ) £ f* *> . 
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bp : 44 V 10 raoHg 

IR (CHCI3) : 1590. 1515. 1090. 885. 870. 
820 cn" 1 

(2) 2 - 7 A- it a - 4 - '< , /^7/l'*DifA, 
C 3. 6 g > *J J: & SI V < > / 4 A- C 0. 25 g ) 

x 7- a, < y v? a, C 4. 25 g ) £ f f * . 
bp : 85 V 22 omHg 

NMR (CDCI3. S) : 4.52 <2H.s). 7.28-7.61 
OH.ffl) 

3 - (1) £m«fcLTTSfl:*tt**» 

5 . 

(1) i,2-'; / ^'/-3-( 2-7**p- 
4 - ^>^7/l*nxfA»7iS*)^D|fjf> 
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IR (CHCI3) : 1750. 1585. 1090 co~ l 
(2) 2-y/M>-3-(2,3.4,5,6-^ 

NMR (CDCI3. ) : 3.25 (2H.s). 3.36 (6H.s). 
3.80 (3H.s) 

Ma <fl 3 - (2) t®®tziXTlZ<t&to*n 

a . 

(1) 3-C 2-7^*d-4-^V^7A,^dx 
t ^ 7 * - ^ ) - 2 - **y7*o^*V» / f" 
^ . 

(2) 2-t*'/-3-( 2,3,4.5,6-^'/^ 

NMR (CDCI3. $ ) : 3.96 (3H.s). 4.29 (2H.s) 
SJLS& 7 

3.4.5.6 - ^ V ^ 7 ^ t d ^ V ) * y * 



IR : 1670 cm" 1 

NMR (CDCI3+CO3OD. S ) : 4.30 (2H.s). 7.26 
UH.d.J = 8. 5Hz). 7.45 (lH.s). 7.61 (1H. 
d. J = 8. 5Hz) 

(2) I . 2 - >" t K o - 3 - C 2 . 3.4.5.6- 

NMR (DMSO-dg. 6) : 4.28 (2H.s). 7.21-7.34 
(2H.m). 7. 48-7. 62 <2H.m) 

(3) 1 , 2 - ■/ t K o - 3 - ( 2 - 7 t d - 4 

- V * 7^toif A.'vyy^ * If 'J V 

- 2 - JT > . 

IR <xs?9-A) : 1680. 1615. 1585 cm"* 1 
NMR (DMS0-d 6 . S) 1 4.31 (2H.s). 7.23-7.70 
(7H.n) 

*^fttMJn(1.15g)07hnKo7 
7 v C 60mfl ) * !B ft « K * 3 - < v >' /u - 1 . 2 



^^i:7*n*ftKxf/u(4.80g ) £ H8#T 0 'C 
b y fc Fo77>^iLT|H«ii^l|8T 

^v'x^^x-r^^fs^l^^tT, 2-( 3 - 
K > •>' >U - 1 . 2 - v t Kn-2-*^y*M 
*|J V - 1 - ^ ^ ) ft « x 7 ju ( 4. 00 g ) * ft 

rap : 105-107*C 

IR : 1740. 1650. 1220. 1000 cm" 1 

NMR (CDCI3. S ) : 1.25 (3H.t. J = 7Hz)! 4.20 

(2H.q. J = 7Hz). 4.25 (2H.s). 4.93 (2H.s). 

6.83-7.90 (9H.m) 

2-( 3-^^H- 1,2-^t Fo-2 - 
^V^H'JV - 1 - ^ *0 ftK ^ r ^ (2.0 

aO*ig#^£4e*r4Jffitf, Sato. # a & , 
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fiffilT, 2 - C 3 - < > *J b> - 1 . 2 - t K 
op : 127-128'C 

IR : 1730. 1600. 1580. 1220. 1200. 

750. 720 cm' 1 
NMR (CDClj. S ) s 1.30 ( 3H. t. J*7Hz ). 4.23 

(2H.q. J=7Hz). 4.87 (2H.s). 5.60 <2H. 9 ), 

7.06-8.00 (9H.o) 

nmm 3 

2 - ( 3 - ^ v v ju - 1 . 2 - t K o - 2 - 
y 1 - Y^)ft«x^^C 1 

g Jfi^lN^KIfcth^^CSiU)^^ 
✓ - /u C soma )^jt^^^Sffl-c i^ffiI»fi-r 

X»»*fiTttHltS. + 
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-Vfc Ko-g-ar + y + S+ IMJV-l- Y 
^ ) fit St C 0.70g ) £f* 
mp : 245'C(#*n 

IR (xs?b-0 : 2650. 1740. 1620 cm" 1 
NMR (DMSO-dg. S ) : 4.20 (2H.s). 5.00 (2H. 
s). 7.20-8.00 <9H.o) 
gJ®J8J_ 

(1) 2 - [ 3 - ( 3 . 4 - *J 0 o d K > ^ ^ ) - 
1.2- fc K p - 2 - * * y + y * t "J V - 1 

- y ^ ] 6t©x ^ a, . 

IR <CHC1 3 ) : 1740. 1655. 1600 cm" 1 

NMR (CDCI3. f ) : 1.24 (3H. t. J=7Hz). 4.20 

(2H,3>. 4.18 <2H.q, J=7Hz). 4.97 (2H.s). 

6.91-7.90 (7H.m) 

(2) . 2. - [ 3-(4-^oo^vi;ju)-l,2 

- fc h* o - 2 - * * v * / * V M v - 1 - Y 
^ ] fitB*^ *- . 

IR <*?.-*) : 1740. 1650. 1605. 1592 co~ l 
NMR (CDCI3. S ) : 1.25 ( 3H. t . J = 7Hz ) . 4.24 



(2H.s). 4.23 (2H.q. J=7Hz). 4.99 (2H.s). 
7.05 (lH.dd.J-t. 8Hz). 7.23-7.40 (5H, 
m), 7.51 (lH.ddd.J = 2. 8. 10Hz). 7.86 
(tH.dd.J=2. 8Hz) 

(3) 2-[3-(4-^ot-2-74,tD'<y 
> >v ) - 1 . 2 - >' t h* o - 2 - t * y * y# t 
■J > " t " < >V ] # & X ^ . 

mp s 132-133'C 

IR (**'t-*) : 1730. 1660. 1220. 750 era" 1 
NMR (CDCI3. $ ) : 1.27 < 3H. t . J = 7Hz ) . 4.23 

(2H.q. J=7Hz). 4.24 (2H.s). 5.01 (2H.s). 

7.05 (lH.d. J*9Hz), 7.1-7.4 (4H.m). 7.50 

(lH.dt.J=8. 1.5Hz). 7.72 <iH.dd.J=8. 

1. 5Hz) 

(4) 2-[3-C2-7/U^d-4-3 — K O 
v JU ) - 1.2-vfc K o - 2 - t * V W * t 
'J > - 1 - ^ ^. 

NMR (CDCI3. £ ) : 1.28 <3H.t.J = 7Rz). 4.25 
(2H.q. J = 7Hz). 4.27 (2H.s). 5.02 (2H.s). 
7.04-7.83 (7H.o) 



(5) 2-[ 1,2-Vt F0-3-C 

i/Kv»;*)-2-**yt/*f •) v - 1 — y 
^ 3 st» ^ /u. 

op s 112-113 # C 

IR <**'■-*) : 1745. 1650. 1605. 1510 cm" 1 
NMR (CDCI3. S ) : 1.24 ( 3H. t. J=7. 1Hz ) . 3.77 

(3H.s). 4.21 (2H.s>. 4.22 (2H.q. 

J=7.lHz). 4.98 (2H.s). 6.83 (2H.d. 

J=8.6Hz). 7.37 (2H.d. J=8. 6Hz). 7.01- 

7.53 (3H.o). 7.87 (lH.ra) 

(6) 2 - [ 1 , 2 - t d - 3 - ( 4 - / f ^ 
K V •>* ^ ) - 2 - * * y t > * t U > - 1 - 

A- 3 #6**. f- A» . 
NMR (CDCI3. S ) i 1.23 <3H.t, J = 7Hz). 2.30 
(3H.s). 4.23 (2H.q. J=7Hz). 4.26 (2H.s). 
4.98 (2H.s). 7.0-7.6 (7H.o). 7.87 (1H. 
dd,J=2. 9Hz) 

(7) 2-[l.2->'tKo-3-C4-/h* 
> - 3 - M)7^*o/f^<vH)-2-t 

* y * ✓ * tru > - 1 -<a-]s*©x^a,. 
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N MR (CDClj, 6 ) : 1.23 ( 3H. t. J = 7Hz ) . 3.83 
(3H.s), 4.20 (2H.s). 4.23 ( 2H. q. J = 7Hz ). 
4.95 <2H.s). 6.8-7.8 (7H.n) 

(8) Z-(3-^v^-6,?-^dd-i, 
2 - v fc Ko-2-3r*y*'*1MJ> - 1 - Y- 

(9) 2-[a-(4-^D*-2-7/U*oK> 
•^)-7-Mo-l,2-ni« , o-2-t 

mp : 189-i90 - C 

1R : 1735. 1660. 1600. 1220. 

620 cd M 

NMR (CDClg. S ) : 7.75-7.03 (6H.m), 4.95 

(2H.s). 4.27 <2H.q. J=7Hz). 4.25 (2H,s). 
1.30 (3H.t.J=7Hz) 

(10) 2 - [ 3-( 4 - ^ n ^ - 2 - 7 ^ t n ^ 
y >' >U ) - 6 - ? o o - 1 . 2 - v t K o - 2 - 

**y + s+ iMJ>- i -Y*]tttt*f-/u. 

mp : 132-133*C 

IR : 1740. 1655 cm" 1 



ttma 63-301874 (12) 

NMR (CDCI3. S ) ' 1.27 (3H.t. J = 7Hz). 4.25 

(2H.q. J=7Hz). 4.27 (2H,s). 4.99 (2H.s). 
6.99 (IH.d. J = 9Hz). 7.16-7.28 (3H.m). 
7.45 (lH.dd.J = 2, 9Hz>. 7.81 (IH.d. 
J=2Hz) 

(11) 2-[3-(4-f7*iH>f^)- 

1 . 2 - •>* t k 0-2-** y 1 

- -f ] ftK * 
op : 137'C 

IR <***-*) s 1745, 1650. 1605. 1590. 
1490 cm" 1 

NHR (DMS0-d g . S ) : 1.19 ( 3H. t. 3-7 . 1 0Hz ) . 

4.15 (2H.q. J = 7. 10Hz), 4.22 (2H.s). 5.11 
<2H.s). 7.30-7. 86 <l3H.m) 

(1) 2-[3-C3.4-i**nn*>s;jlO- 
1 . 2 - V fc tfa^-ttrM^t'jV- 

- IR (CHCI3) : 1745 cm" 1 



NMR (CDCI3. S ) : 1.23 (3H. t. J = 7Hz). 4.23 

(2H.q. J = 7Hz). 4.55 <2H.s). 5.58 <2H,s). 
7.08-7.97 (7H,m) 

(2) 2-[3-(4-^od^vH)-1.2 

- t Kb - 2 -tsr^y + y *f y > - l - ^ . 

IR <** 9 -a) : 1735 cm" 1 

NHR (CDCI3. 5 ) : 1.27 ( 3H . t . J = 7Hz ) . 4.26 

(2H.q, J = 7Hz). 4.60 <2H.s). 5.62 (2H.s), 
7.20-7.47 (6H.m). 7.57 (lH.ddd.J = 2. 8. 
10Hz). 7. 91 (IH.dd. J = 2. 8Hz) 

(3) 2"[3-(4-7*D*-2-7^to<> 
V A, ) - 1 . 2 - >" t K n - 2 - t * * V * > * 
if ') v - l-^]ft»*f^. 

mp : 117-119 # C(5>#) 

IR (?*»-*) : 1750. 1370. 1230. 1185. 1165. 

1140. 760 cm" 1 
NMR (CDCI3. S ) : 1.30 ( 3H . t . J = 7Hz ) . 4.28 

(2H.q. J=7Hz), 4.56 (2H.s). 5.68 <2H. 

br s). 7.0-7. 3 UH.m). 7.40 (lH.t. 



J = 7Hz). 7.58 (1H. t. J=7Hz). 7.82 (lH.t. 
J=7Hz) 

(4) 2 - [ 3-( 2-7/^*0-4-3 - K^> 

a, ) - 1 . 2 - ■>* t Kn-2-r**y*-/ * 

mp : 134-136 # C 

IR {*;?■-*) : 1740. 1230. 1180. 1140. 
750 cm* 1 

NMR (CDCI3. S ) : 1.29 ( 3H . t , J = 7Hz ) . 4,28 
<2H,q. J = 7Hz). 4.57 (2H.s), 5.66 <2H.s), 
6.95-7. 85 (7H.m) 

(5) 2-tl.2-vtKn-3-C4-/h* 

•> k. > a, ) - 2 - ?* * * y * ✓ * ir > - i - 
-r a, ] ft Sf jl f- a~ , 

mp : 130*C 

IR (as?.-*) : 1725. 1600. 1580. 1535. 
1510 cm" 1 

NMR (CDCI3. ) s 1.27 (3H.t. J = 7. 2Hz). 3.77 
(3H.s). 4.25 (2H.q. J = 7. 2Hz). 4.58 <2H. 
s). 5. 62 (2H. 7"o-r s). 6. 82 (2H.d. 
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J = 8.6Hz). 7.38 <2H.d. J = 8. 6Hz). 7.18- 
7.60 (3H.«n). 7.92 (lH.n) 

(6) 2-[ l.l-';tKD-3-(4-/iti 
K > V K ) - 2 - r it * V * J * V- *) v - 1 - A 
A. a,, 

NMR (CDCI3. $ ) : 1.26 (3H, t. J=7Hz>. 2.30 
(3H.s). 4.25 <2H.q. J=7Hz). 4.62 (2H.s). 
5.64 (2H.s). 7. 1-7.6 (7H.m). 7.91 (1H. 
dd.J = 2. 8Hz) 

(7) 2 - [ 1 , 1 - y t K d - 3 - ( 4 - ^ ♦ 
> - 3 - h'J7^^n/f'^U^Vv^)-2-f- 
t^V^tf T/ - 1 - Y ^ ]ft«xf 

NMR (CDCl 3 . S ) : 1.25 ( 3H. t. J = 7Hz ) . 3.83 
(3H.s). 4.25 (2H.q. J=7Hz), 4.58 (2H.s), 
5.60 (2H.s). 6. 80-8. 0 <7H.n) 

(8) 2-( 3 - ^ Wju - 6, 7 - V^ o d - l, 
2 - t 

(9) 2-[ 3-( 4-^Dt-2-7iito^> 
v ju ) - 7 - ^ n o - 1 . 2 - V t K d - 2 - 

IR (**•-*) : 1740. 1600. 1580. 1545. 
1490 co" 1 

NMR (CDCI3. S ) : 1.27 { 3H . t . J = 7 . 1 0Hz ) . 4.26 
<2H.q. J=7. 10Hz), 4.69 (2H.s). 5.64 (2H. 
*o-ir s). 7. 12-7.96 (l3H.m) 

(1) 2-( - i,2-';t Ko - 2 
-***y v-i - * /O » » . 

op : 220'C(£») 
IR (xfa-*) : 1720. 1650 cof 1 
NMR (DMSO-dg. £ ) : 4.60 ( 2H. t. J = 24Hz) . 5.70 
(2H.s). 7.20-8.00 (9H.m) 

(2) 2 - [ 3 - ( 3 . 4 - •>* O d d K > ;u ) - 
1 . 2 - >* b KD-2-f* + yt/*1f';>- 
1 

op : 208-210'C 

IR (x*»-*) : 1710. 1600. 1540 cm" 1 
NMR (DMSO-d 6 , $ ) : 4.56 (2H.s). 5.62 (2H. 
s). 7. 30-7. 78 ( 7H.n) 



3^10363-301874 (13) 

* * y * / k V- u v - i -*^3ft»^*-/u. 

op : 180-181 - C 

IR : 1740. 1600. 1570. 1540. 1230. 

1140. 720 co' 1 
NMR (CDCl^, S ) • 1.32 (3H.t. J = 7Hz). 4.31 
(2H.q.J=7Hz). 4.54 (2H.s). 5.57 (2H.br 
s). 7.08-7.76 (6H.m) 
(10) 2-(3-(4-yDt- 2 -7^tD^ 
>v;0-6-?ao-i.2-vt K n - 2 - 

***y 1 

*P : i59-161*C 

IR (%-J,-k) : 1740. 1600, 1555. 1220. 1200. 

1170. 720 cm" 1 
NMR (CDCI3. S ) : 1.30 (3H. t. J=7Hz). 4.28 

<2H.q. J=7Hz). 4.55 (2H.s), 5.61 (2H. 

br s). 7.08-7.81 (6H,m) 

(in 2-[ 3 - ( 4 - e 7 x - U / f ^ ) - 

I . 2 - •>* fc Ko-2-ft*y*/+ifiJ > - 
mp : 151*C 

(3) 2-[ 3-(4-^dd^>>'^)-i,2 
- fc K a - 2 - * * V * y * V ') v - 1 - -< 
* ] 

op : 252 # C 

IR (**»-*) : 1745. 1625. 1600. 1590 cm" 1 
NMR <DMS0-d 6 .£) : 4.17 <2H.s). 5.01 (2H. 

s), 7.34-7.50 (6H.m), 7.59 (iH.ddd.J = l. 

8. 9Hz). 7. 80 (lH.dd. J=l. 8Hz) 

(4) 2-[ J-(4-^ooK>H)-l,2 
-';tKn-2-f**y*/*tiJ>-l-^ 
^ ] »». 

op : 191*C 

IR (JJ/'.-A) : 1710. 1600. 1550 cnf 1 
NMR (DMSO-dg. S ) : 4.55 (2H.s). 5.66 (2H. 
3). 7.31-7.91 (8H.0) 

(5) 2-[3-(4-yo*-2-7JUta<v 
>" A- ) - 1 . 2 - *>" t K o - 2 - :* * y * J * V 
V>-l--f*]'»l i 

op : >245'C 

IR (xy,-/i) : 1750. 1620. 1585 co" 1 
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NMR (DMSO-dg. S ) ' 4.20 (2H.s). 5.03 (2H. 
s). 7.3-7.4 (3H.o). 7.4-7.55 <2H.o). 
7.60 (IH. t. J=7Hz). 7.72 { 1H. d. J = 7Hz ) 

(6) 2-[3-(4-^Dt-2-7/t*D^> 
i;^)-l,2-^tKa-2-f* + y + -/ + 

op : 197 - 198*C(#») 
IR <*5?a-0 : 1735. 1190 cm" 1 
NMR (DHSO-dg. S) : 4.50 (2H.s). 5.70 <2H. 
3). 7.2-7.9 (7H.m) 

(7) 2 - [ 3-C 2-7JVtD-4-3-^> 
>' ) - 1 . 2 - >* t Kn-2-f*#y*/# 

op : 192-194"C 

IR (**i-A) : 1730. 1600. 1550. 1170 cm' 1 
NMR (DMSO-dg. * ) : 3.34 (ll,/o-r i), 4.50 
(2H.s). 5.69 (2H.s). 7.07-7.82 (7H.o) 

(8) 2-( 3-( 2-7^to-4-3-F^> 
) - 1 , 2 - V t KD-2-af*y*^+* 
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op : 242 # C 

IR <**■-*) : 2650. 1755. 1620. 1600. 
1590 cm" 1 

NMR (DMSO-dg, 5" ) : 4.18 (2H.s). 5.02 (2H. 
s). 7.00-7.85 (7H.o), 13.31 (IH./O-t' s) 

(9) 2 - [ 1 , 2 - t F o - 3 - ( 4 - / M 

•> * v y ;0 - 2 - * * y * ✓ * * u > - i - * 
] fits*. 

op : 231-232 # C 

IR <»*■-*) : 1750. 1740. 1620. 1580. 
1510 cm" 1 

NMR (DMSO-dg, 5" ) : 3.70 (3H.s). 4.09 (2H. 
s). 4.99 (2H.s). 6.83 (2H.d.J = 8. 6Hz). 
7.25 (2H.d.J=8. 6Hz>. 7.33-7.62 (3H.o). 
7.80 (IH.o) 

(10) 2-[ 1.2--;tKD-3-(4:>h* 
•> * > V A, ) - 2 - T * * V * */ * if 'J V - 1 - 

op s 180*C 

IR (**.-*) : 1710, 1605. 1540. 1510 cm" 1 



NMR (DMSO-dg, S > : 3.70 (3H.s). 4.49 (2H. 
s). 5.65 (2H.*n-r s). 6.84 (2H.d. 
J = 8.1Hz). 7.28 (2H.d. J=8. 1Hz). 7.52 
(IH.o). 7.65-7.68 (2H.o). 7.90 (IH.o) 

(11) «-[ KB-3-(4-^f* 

<>y^}-2-*#y + -/*ir | i> - i - v 

/u ] 

NMR (DMSO-dg. *) : 2.25 (3H.s). 4.12 (2H. 
s). 4.99 (2H.s). 7.09 ( 2H. d, J = 8Hz ) , 

7.21 (2H,d r J = RHzK 7.37 (lH.dt.J=2. 
8Hz), 7.45 (lH.dd.J = 2. 8Hz). 7.56 (1H. 
dt.J = 2. 8Hz). 7.78 UH.dd,J=2. 8Hz) 

(12) 2-t l-2- } /tKo-3-(4-/tA 

*>s;/iO-2-* , :r*y*./*iMJv- i -4 
A> ] fits*. 

NMR (DMSO-dg. £ ) i 2.24 (3H.s). 4.51 (2H. 
a). 5.64 (2H.s). 7.07 ( 2H. d . J = 8Hz ) . 

7.22 (2H.d, J = 8Hz). 7.52 (lH.dt.J = 2. 
8Hz). 7.69 (lH.dt.Js2. 8Hz), 7.76 (1H. 
dd.J = 2. 8Hz). 7.89 (lH.dd.J=2. 8Hz) 



(13) 2-[ l,2--/tKo-3-(4-A^ 
■> - 3 - h V 7 A. it a > T A> "< V A, ) - 2 - T 

* * v * s * v v > - i - 4 & ] mm . 

op : 210 # C<£#) 

NMR (DMSO-dg, S ) s 3.87 (3H.s). 4.58 (2H. 
s). 5.68 (2H.s). 7. 1-8. 0 (7H,o) 

(14) 2-C3-^>^^-6.7-^^DD- 
1 . 2 - t F.o-2-f t/n>j V- 
1 - * * ) fi*S*. 

NMR (OHSO-dg, f ) : 4,53 <2H,s), 5.56 <2H, 
s). 7.1-7.3 (5H.o). 8.16 (lH.s). 8.25 
(IH.s) 

(15) . 2 - [ 3-C4-yD^-2-7^^o-< 
V v /W ) - 7 - 0 a o - 1 , 2 - V* t K a - 2 - 

**y*/*iMJ>-i-<r*]fltM. 

op : 222-224'C 

IR (**»-*) : 1750. 1460. 1380, 1220. 1165. 

880. 720 co" 1 
NMR (DMSO-dg, $ ) : 3.34 (lH./o-r s). 4.19 
(2H.s). 5.02 (2H.s). 7.29-7.76 (6H.o) 
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(16) 2-C 3-C 4-^0^-2-7^*0^ 
> ■/ ^ ) - 7 - ^ n d - 1.2-vfc Ko-2 - 

1 1 * y * / # t u v - i-u]ftft. 

op : 183-185'C 

IR (^.-a) : 1710, 1600. 1580. 1550. 1255. 

1180. U45. 830. 720 en" 1 
NMR (DMS0-d 6 . S ) : 3.34 (lH.*D-r s), 4.50 
(2H.s). 5.63 (2H.3). 7.25-8.05 (6H.o) 

(17) 2-[3-(4-^at-2-7it^ 
>'/*)-e-^on - 1 . 2 - : s t Ko-2 - 

- l--f^]ft». . 

op : 189-191*0 

IR (»?■-*) : 1735. 1370. 1210. 1185. 
1170 cof 1 

NMR (DMSO-d 6 . S ) i 3.34 (1H./0-F s). 4.52 
(2H.s). 5.65 (2H.s). 7.53 (lH.d. 
J=llHz). 7.2-7.4 (2H.a>. 7.7-7.9 (3H.m) 

(18) 2-[3-(4-^Dt-2-7^tnK 
>i//O-6-0on- 1 . 2 - >" t Ko-2 - 

s). 7.06 (lH.d. J=2.0Hz), 7.28 (IH.dd. 
J = 2.0Hz. 8.4Hz). 7.65 ( IH. d . J=8. 4Hz ) 

(2) 2-[l.2-vtKn-2-:t*y-3- 
( 2,3,4,5,6-^V^7it^v^) + 

(3) 2-[ l.i-'A Ko-8-( i-7*t 
o - 4-^V^7^*OXf-A.^.>v^) - 2- 

* * y * ✓ * tMJ v - l - Yiu]»l9*f-^. 
IR (*J?t-*) : 1745. 1665. 1608 cm" 1 
NHR (DMSO-dg. *) : 1.22 ( 3H. t . J =7Hz ) . 4.1* 

(2H.q.J=7Hz). 4.33 (2H.s). 5.13 (2H.s). 

7.33-7. 75 (7H.m> 

(I) 2-C 7-700-1.2 - VtKo-3- 
2 -***y*-/*1MJ>-l - 
IR (**•-*) : 1730 ci' 1 

NHR (CDC1«. S ) : 1.34 ( 3H. t. J=7. 2Hz ) . 4.33 



?$HBa63-301874 (15) 

mp : 230-231"C(#JW> 

IR (**»-*) : 1755. 1625 cm" 1 

NMR (DMSO-dg. S ) ' 4.21 (2H.s). 5.01 (2H. 
s>. 7.3-7.8 (6H.m) 
(19) 2-[ 3-(4-k'7i-U>f^)- 
1.2-vt Po-2-f **y*^»'J*/- 
1 - Y it ] #8. 

mp : 186-187"C(##) 

IR (*'-?i-Jt) : 1720. 1600. 1550. 1490 cm" 1 
NMR (DMSO-dg. S ) : 4.62 (2H.s). 5.70 (2H. 
iu-V s). 7. 30-7.95 (l3H.m) 

2JSJLZ. 

(1) 2-C - tft Ko-2- 
4-*y-3-C2.3.4.5.6-^>^7iU*o 

K>.>-/u)*/*1M;v-l-'f>i.]ftB***- 
A- . 

IR (**■-*) : 1730. 1720. 1660 cm" 1 
NMR (CDClg. $ ) s 1.32 <3H.t. J = 7.6Hz). 4.30 
(2H.q.J=7.6Hz). 4.34 (2H.s). 4.99 (2H. 

(2H.q.J = 7.2Hz). 4.60 (2H.s). 5.60 (2H. 
7'o-K s). 7.25 (lH.d, J = 2.0Hz). 7.36 (1H. 
dd.J=2. 0. 8.7Hz). 7.66 ( 1H. d. J=8. 7Hz ) 

(2) 2-1 1.2-vtKo-3-C2.3.4. 

y * y * try v - i - 

NMR (CDCI3. 5 ) : 1.30 (3H.t. J=7Hz). 4. 30 
(2H.q, J = 7Hz). 4.64 (2H.s). 5.68 <2H.s). 
7.3-7.7 (4H.m) 

(3) t-[i.i-'/tFo-$-(i-nt 
* + y * ✓ #1M) v - i--fiu]ftK^f/u. 

IR <*5?i-jO : 1743 cm" 1 

NMR (DMSO-dg,*) : 1.22 < 3H. t. J=7Hz ) . 4.20 
(2H.q. J = 7Hz). 4.64 (2H.a). 5.75 (2H.s). 
7.48-7.88 (7H.m) 

(1) 2 - [ 7-^oa-l.2 - t M - 3 - 
C 2 , 3 , 4 , 5 , 6 - > * 7 * t n K v i? i ) - 
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IR (*5?t-*) : 1720 cm" 1 

NMR (DMSO-d 6 . S) : 4.59 (2H.s). 5.65 <2H. 
s). 7.53 (iH.dd.J = 1.8. 8.7Hz), 7.75 
<iH.d.J=8.7Hz). 8.08 ( 1H. d. J=l. SHz) 

(2) 2 - [ 1 , 2 - v b K o - 3 - C 2 . 3 , 4 . 
5 , 6 - f 7 A- t d ^ > V ) - 2 - f t + 

] f>K. 

NMR (DMSO-dg.*) : 4.62 (2H.s). 5.70 <2H. 
s). 7.50 (lH.t. J*7Hz>. 7.7-7.9 (3H.o) 

(3) 2-[ 1.2-'/t|fD-2-**y-8- 
C 2.3.4.5.6 - ^>^7^^-o^>C/^^y 

NMR (DMSO-dg. S ) : 4.34 <2H.s). 5.05 (2H. 
a). 7.3-7.7 (4H.o) 
<4) 2 - [ I , 2 - y t F d - 3 - ( 2 - 7 ;^ 
o - 4 - ^ > ^ 7 t o i f ^ /< v ;u ) - 2 - 

* * y *y * *u v - i - Y a. J 8t H* . 

op s 177*C 

IR (%>Jn-k) : 1720 cm" 1 



63-301874 (16) 

NMR (DMSO-dg. S ) : 4.65 (2H.9>, 5.70 (2H. 
s). 7. 47-7. 84 (7H,n) 

(5) 2 - [ 3 - ( 4 - t'7x - 'J - 
1 . 2 - t K o - 2 - t # V ♦ / * t ij */ - 1 

- Y * ] S*K. 
op : 228-229'C 

IR (**»-*) s 1755. 1745. 1625. 1600. 
1590 ccf 1 

NMR (DMSO-dg. S ) : 4.22 (2H.s). 5.02 (2H. 
s). 7.30-7.85 (13H.in) 

(6) 2-[3-C3,4- f ^DD^>^)- 
l,2-->'tFD-2-* + yt/*tr/ - 1 

- < imm. 

op : 226-228'C 

IR : 1750. 1740, 1620. 1590 cm" 1 

NMR (DMSO-dg. S ) : 4.18 (2H.s). 5.00 (2H. 
s). 7.25-7.92 (7H.o) 

ft S A #g± W * 
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